Many types of congenital malformations vary considerably in frequency between different places and races. As with the common cancers and other conditions which behave like this, studies of whether such variations persist when different races live in the same place'"2 have yielded useful clues to the relative importance of genotype and environment in aetiology. However, even when the prevalence at birth of a malformation is much higher in subjects of one ethnic group than in those of another in the same place, it does not necessarily follow that this contrast reflects genetic differences between the two groups of infants. An alternative possibility is that the risk of malformation is affected by some aspect of the intrauterine environment which varies with ethnically related differences in genotype or lifestyle between mothers.
One way of exploring which of these alternatives is correct for each type of malformation is to examine its prevalence at birth in the offspring of matings between members of different ethnic groups. These offspring would be expected to resemble the ethnic group of their mothers rather than that of their fathers in respect of the birth prevalence of any malformation that was commoner in one ethnic group than another because ofmaternal factors. If on the other hand a malformation varied in frequency between ethnic groups because the infants themselves differed genetically, its birth prevalence in those of mixed ethnic group would be more likely to lie between the proportions affected in their parents' ethnic groups.
We have already reported that the prevalence of malformations at birth varies between subjects of European, South Asian, and Caribbean descent and between Europeans with British and Irish forebears in Birmingham, England.3 '4 Here, we add to these findings, focussing particularly on subjects of mixed ethnic group. So far as we know, there is no other centre for which the estimated birth prevalence of most malformations in the offspring of crosses between ethnic groups has been published.
Methods
This analysis is based on material from two sources -a health authority database covering all subjects (including stillbirths) born in 1950-84 to mothers resident in Birmingham, England, and a register in what was then the Department of Social Medicine at the University of Birmingham which recorded malformations diagnosed in the members of this cohort. These registers have been described elsewhere. 4 The data analysed here do not include subjects from one area of present-day Birmingham (Sutton Coldfield), since this area was separately administered and not covered by our data sources before 1970. Subjects born in 1950-59 are also excluded from the analysis, since the health authority did not record ethnicity before 1960.
DATA ON ETHNICITY
Our source of these data was the health authority database. The authority's health visitors normally collected the information, but midwives and maternity hospital staff did so for stillbirths and infants who died without a health visitor seeing them. For subjects born in 1960-62, the database recorded whether the parents were both European, both South Asian (that is, from what are now India, Pakistan, and Bangladesh), both Caribbean, one European and one South Asian, or one European and one Caribbean. Subjects who could not be assigned to any of these categories were divided into two groups -others whose parents' ethnic groups were both known, and those with parents for one or both of whom this information was missing. From 1963, mothers' and fathers' ethnic groups were reported as separate items. A classification which distinguished between British, Irish, other Europeans, and other "whites" was also introduced in 1963, but in 1979 this classification was replaced by one which brought together these four groups under the heading "Caucasian".
In the present study, it was assumed for the subjects born in Significance of difference from birth prevalence in subjects whose parents were both classified as European: * 0-05>p>0-01; ** 0-0l>p>0-00l; **** 0-000l>p
Significance of difference from birth prevalence in subjects whose parents were both of the minority ethnic group indicated (applies only to groups of subjects born to one parent from minority group and one who was European): iItt I--0001 >p. It is important to explore whether the subjects with deficient ethnic data among those who failed to survive included a disproportionate number from the smaller ethnic groups, since any such bias could distort the results of using the present data to study the birth prevalence of lethal malformations by ethnicity. One approach to this question is to consider the social class distribution of the nonsurvivors. This is examined in table 4 for the years when British and Irish parents were distinguished. Among all non-survivors of known social background, the percentage allocated to the least privileged classes (IV and V) was lower when both parents were British (23%) than when one or both were from the smaller ethnic groups (for which the figures shown range from 32% to 60%). If the smaller groups had been over-represented among the non-survivors whose ethnic data were deficient, a higher proportion of these than of other non-survivors would probably have been in social classes IV and V, whereas the proportions observed (again based on non-survivors of known social background) are 32-4% and 33-5% respectively. The former figure may not be a very reliable guide to the social class distribution of the whole group with deficient ethnic data, since social background was unknown for 36% of this group. However, the resemblance in distribution by social background between those with complete and deficient ethnic data whose social class was recorded does not suggest that the subjects whose ethnic data were deficient were sufficiently atypical ethnically to lead to serious bias.
When the non-survivors for whom ethnicity was not recorded for the mother are separated Conversely, the findings for the mixed groups make it seem unlikely that maternal factors alone are responsible for polydactyly being Table 9 Malformations for which the birth prevalence in two unmixed ethnic groups differed significantly at the 1% level: birth prevalence in unmixed and mixed groups, and ratios of observed birth prevalence in each pair of mixed groups to two "expected" figures -E, (the midpoint between birth prevalence in the two related unmixed groups) and E2 (the birth prevalence that would have occurred in the two mixed groups combined if each had experienced the same birth prevalence as the unmixed group to which its mothers were related) Significance of differences from birth prevalence in mothers' ethnic group: * 0-05>p>0-0; I -000Il>p.
Significance of difference from birth prevalence in fathers' ethnic group: t 0-05>p>0 01; tt 0-01>p>0 001; ttt 0.001>p>0-0001. The figures yield less evidence as to the origins of the other nine differences between unmixed groups. In the relevant mixed groups, none of the defects that exhibited these differences is significantly more or less common either than the midpoint between the risks in the fathers' and mothers' ethnic groups or than the figure expected if only maternal group influenced risk. However, in four of these nine instances Pi is more than twice P2 -that is, the birth prevalence observed in the mixed groups would be more than twice as likely to occur if the true risk was midway between the maternal and paternal figures as it would if the risk to the mother's group applied. The defects that exhibit this pattern are hip dislocation in subjects with one European and one South Asian parent, and NTD, hypospadias and syndactyly in the offspring of European-Caribbean matings. The reverse is true of the birth prevalence of NTD after British-Irish matings. Despite this difference, the category with European mothers and Caribbean fathers and that with British mothers and Irish fathers (the two largest mixed categories) are alike in that each differs significantly from the ethnic group of its fathers in respect of the birth prevalence of NTD.
Another feature of table 9 is that nine of the 13 observed figures for mixed groups with which the last five columns are concerned are lower than either of the expected values with which they are compared -that is, O/El and O/E, are both below unity. These nine figures include all the four for the offspring of European-South Asian matings, which recalls the relative rarity of malformations of any kind in these subjects (table 1) .
The records of ethnicity on which this study depends can be criticised on several groundsfirstly, that too imprecise an ethnic classification was used, secondly, that the staff who recorded the data must sometimes have made mistakes (especially about father's ethnicity), and, thirdly, that in nearly 4% ofmalformed subjects the ethnic group of one or both parents was not stated. The first criticism applies particularly to the use of a single category for all South Asians, since in Birmingham this group includes Hindus, Moslems, and Sikhs, whose life styles differ substantially even though almost all originated in Pakistan and the adjacent Indian Punjab.' Despite these limitations, it seems reasonable to regard as genuine the highly significant variations observed when the ethnic categories which could be distinguished were compared. Mistakes which result in subjects being assigned to the wrong ethnic groups are more likely to reduce variations in birth prevalence between groups than to contribute to them. The relatively high frequency of missing ethnic data in malformed subjects reflected an even higher frequency in cases of stillbirth and neonatal death (table 3) , and reasons have already been given for thinking that the stillborn and dead subjects with missing ethnic data were not atypical enough for their exclusion from the population that was analysed by ethnicity to have seriously biased the results. The most atypical feature to which the available evidence (tables 4 and 5) points is that the subjects whose fathers' ethnicity was not stated may have included relatively few South Asians; but even ifthe subjects with missing ethnic data had all been European, the total birth prevalence of cases of malformation among Europeans (7068/250 973, or 28-2/1000, according to the figures in table 1) would have been only 2-5% higher than the figure for those recorded as European (27-5/1000), and much lower than the South Asian figure (32-2/1000).
BIRTH PREVALENCE OF ALL MALFORMED SUBJECTS
As in an earlier Birmingham study,6 the South Asians were the only ethnic group studied in which malformed subjects as a whole were significantly more prevalent than in Europeans. Other British studies indicate that mortality from malformations is relatively high in the offspring ofwomen from South Asia (especially those of Pakistani origin) and that some at least of the excess cases are due to homozygosity for autosomal recessive genes.7-One would expect recessively inherited disorders to be especially common in subjects of Pakistani descent, since Pakistani marriages are often consanguineous 2 13; and it may be because the more heterogeneous categories of malformations in the present series included recessive conditions that they were most prevalent among the South Asians (table 8) .
In contrast to the subjects whose parents were both South Asians, the offspring of European mothers and South Asian fathers included a relatively small proportion with malformations (table 1). Perhaps this finding too reflects the frequency of recessive genetic dis-orders, since the greater the genetic differences between parents the lower the expected level of homozygosity in their offspring.
BIRTH PREVALENCE OF SPECIFIC TYPES OF

MALFORMATIONS
Among the nine relatively homogeneous categories of malformations that exhibited variations in birth prevalence that were significant at the 1 % level, there are two -cleft palate with intact lip and oesophageal atresia/fistulafor which our findings provide no real basis for speculating about the relative importance of genotype and intrauterine environment as influences on birth prevalence. These two defects were more common in Europeans than in Caribbeans, and similar trends between white and black infants have been observed in Atlanta, Georgia. 4 For both these defects in the present study, neither Europeans nor Caribbeans differed significantly in birth prevalence from the offspring of matings between them, and p, (the probability that the observed birth prevalence in these offspring would have occurred if their true risk was midway betwen the risks to the mothers' and fathers' ethnic groups) did not differ much from P2 (the probability of this observed birth prevalence occurring if the true risk was the same as in the mothers' group).
Among the six defects in which p, for the offspring of European-Caribbean matings was more than twice P2, NTD are considered later. For the other five -cleft lip, hip dislocation, polydactyly, hypospadias, and syndactylybirth prevalence in subjects of mixed ethnic group seems more likely to be related to the ethnicity of both parents than to that of the mother alone. This would suggest that the ethnic differences in the risks of these defects mirror variations in the genotype of the conceptus rather than in its intrauterine environment. The case for this hypothesis is strongest in cleft lip, hip dislocation, and polydactyly. Each of these differed significantly in birth prevalence between at least one mixed category and the ethnic group of this category's mothers, and in hip disclocation P, was more than twice P2 for the offspring of EuropeanSouth Asian as well as of European-Caribbean matings.
The differences between the risks of these five defects to the Europeans and Caribbeans in the present series (polydactyly being much commoner in Caribbeans and the other four more common in Europeans) are similar to trends between white and black subjects reported for all five defects in the United States.'4 15 The provide descriptive data on the development of the "smoking epidemic" in this country. In fact, potential intervention strategies were not addressed at all in the first submission of the paper, and they were added only at the request of an anonymous reviewer.
One of the reasons for my reluctance to address potential intervention strategies, such as smoking policies at the workplace, was the fact that they indeed deserve an in depth discussion far beyond the scope of my paper.
In particular, I fully agree with Davey Smith et al that, "simple diffusion models, whether ofresearch into public policy or ofinnovations in behaviour from the more educated to less educated sections of society"1 describe inadequately the complexity of health promotion and health behaviour. This assertion is trivial, however. What I missed in the comment by Davey Smith et al are constructive proposals for scientifically sound approaches to the topic in addition to the series of potentially misleading ecological correlations which they provide. A useful first step would have been a careful review of more informative, individual level studies, which in fact support the efficacy of the potential intervention strategies briefly mentioned in my paper (provided that such strategies are applied in a suitable social context).
As a final note on the mode of publication of variance and dissent in scientific debate, I would have greatly appreciated being given a chance to reply before the publication of a "comment" that so strongly and selectively refers to a previous publication of mine.
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